Phenolic acids induced growth of 3D ordered gold nanoshell composite array as sensitive SERS nanosensor for antioxidant capacity assay.
A novel method based on surface-enhanced Raman scattering (SERS) was developed to estimate the reducing capacity of phenolic acids by using self-assembled three-dimensionally (3D) ordered gold nanoparticles (GNPs) precursor composite (SiO2/GNPs) arrays as nanoprobes. In the present work, the 3D ordered SiO2/GNPs arrays immersed in the growth solution containing different phenolic acids, the SiO2/GNPs were enlarged to varying degrees. Phenolic acids with one or more phenolic hydroxyl groups served as reductants for the growth of GNPs. The enlargement conditions varied with the different reducing capacity of phenolic acids, exhibiting specific morphologies differ from the complete gold nanoshells (GNSs). Consequently, the UV-vis spectra and SERS spectra for the phenolic acid-treated SiO2/GNPs arrays were gradually changed. The change of the intensities of the SERS spectra correlated well with phenolic acids concentration which indicated that this SiO2/GNPs array is a suitable SERS nanoprobe for phenolic acids. Results showed that the higher reducing capacity of phenolic acid, the stronger SERS of the enlarged GNSs. Thus, the SERS results could be used to evaluate the antioxidant capacity of phenolic acids by utilizing 3D ordered SiO2/GNPs arrays as nanoprobes. The results also indicated that the reducing capacity of these three phenolic acids was in the order gallic acid > syringic acid > vanillic acid. The detection ranges of vanillic acid, syringic acid and gallic acid were 10-250 µM, 10-110 µM and 5-55 µM, respectively.